SUMMARY The responses of isolated thoracic aortic rings to 10~5 M norepinephrine (NE) and 5 mM lanthanum chloride (La 3 + ) were compared in tissues from 6-to 8-week-old and 12-to 16-week-old rats. Twelve strains of rats were selected: spontaneously hypertensive (SHR), Wistar-Kyoto (WKY), genetically related outcross F, and F 2 , backcross BC,(S) and BC,(W), and Wistar, SHR/Wistar, and Wistar/ WKY crosses, Sprague-Dawley (SD), and also Dahl salt-sensitive (DS) and salt-resistant (DR) rats. The La 3 * response, expressed as the percentage of the maximal response to NE, demonstrated both age and blood pressure (BP) components in the SHR, WKY, F,, F 2 , and BC rats; however, when the La 3+ response was expressed as mg force/mg tissue, no significant differences within these same groups were noted. The magnitude of the NE response in the same group of rats was inversely related to the BP of the 12-to 16-week-old animals (r = -0.45), and was not affected by treatment of the animal from conception with a-methyldopa. Aortic tissues from DS, but not DR or SD rats, demonstrated a response to La 3+ which increased with the BPof the rat. This was not observed in prehypertensive DS rats and was prevented by the control of hypertension with either hydrochlorothiazide or MK-421 (a converting-enzyme inhibitor). We conclude that the reduced NE response in aortic tissues from SHR and related hypertensive rats reflects an inherent defect in the vascular smooth cell of the rat and is unaffected by BP control with antihypertensive drug therapy. The La 3+ response, observed in SHR and WKY related rats, but not Wistar or SD rats, represents a phenomena not clearly related to hypertension, since the La 3+ response, when normalized as mg force/mg tissue, was not significantly different, despite differences in blood pressure, when the groups were compared by analysis of variance. The La 3+ response observed in the DS, but not DR, rats reflects a secondary change occurring subsequent to the BP elevation and may result from alterations in the cation permeability of the cell membrane of the vascular smooth muscle. (Hypertension 6: 700-708, 1984 nisms in VSM from the SHR. Other studies of the action of La' + in VSM from normotensive rats have indicated that La 1 + has an inhibitory action on agonist response, and such an inhibition is associated with a reduced binding of calcium to the plasma membrane as well as a reduced influx of calcium into the cell. The true relationship between the paradoxical La J + responsiveness of VSM from the SHR and the etiology of hypertension is unclear since it has been reported 1 that a similar phenomenon was not observed in tissues from deoxycorticosterone hypertensive rats, and, furthermore, the abnormal response to La' + and other cations (Mn 2+ , Co 2+ and Sr 2+ ) was also observed in tissues from 4-week-old prehypertensive SHR.
nisms in VSM from the SHR. Other studies of the action of La' + in VSM from normotensive rats have indicated that La 1 + has an inhibitory action on agonist response, and such an inhibition is associated with a reduced binding of calcium to the plasma membrane as well as a reduced influx of calcium into the cell. 6 7 The true relationship between the paradoxical La J + responsiveness of VSM from the SHR and the etiology of hypertension is unclear since it has been reported 1 that a similar phenomenon was not observed in tissues from deoxycorticosterone hypertensive rats, and, furthermore, the abnormal response to La' + and other cations (Mn 2+ , Co 2+ and Sr 2+ ) was also observed in tissues from 4-week-old prehypertensive SHR. 2 The abnormal vascular responses of SHR may thus be a strain difference unrelated to hypertension, 2 although recent studies 8 -9 indicate an association between the unusual responsiveness to various cations of aortic tissue from SHR and genetically related rats and the degree of elevation of the blood pressure.
In this paper, we extend our preliminary findings 8 in a study of the relationship of the abnormal responsive-ness to La 3+ of aortic tissue from SHR, Wistar-Kyoto (WKY) normotensive rats, and genetically related rats of intermediate blood pressure, and in Dahl salt-sensitive (DS), control Dahl salt-resistant (DR), and Wistar and Sprague-Dawley rats.
Methods

Rats
Both SHR and WKY control rats were bred by selective inbreeding and maintained under minimal disease conditions in the animal housing facility in the Faculty of Medicine at Memorial University. Both the SHR and WKY descended from commercial stock from Canadian Breeding Labs via Charles River Laboratories.
Cross breeding between the SHR and WKY was conducted in order to produce the following offspring: 
I
Male Dahl salt-sensitive (DS) and salt-resistant (DR) rats were obtained from Brookhaven Laboratories (Upton, New York) and housed under minimal disease conditions with free access to food and water. At the age of 5 weeks, the rats were divided into groups receiving one of three diets: pelleted rat food containing 0.4%, 4%, or 8% sodium chloride. The food was manufactured to specification by ICN Nutritional (Biochemicals, Cleveland, Ohio).
The SHR, WKY, Wistar, and Sprague-Dawley rats were fed normal rat chow (Purina). Wistar rats were also used to produce the following litters: SHR x Wistar and WKY x Wistar. For these offspring, an equal number of breeding pairs had the Wistar partner as male with the SHR (or WKY) as female, and vice versa.
Blood Pressure Measurements
Selection of animals for breeding purposes in the SHR was based upon the breeding of animals with optimal blood pressures, while in the WKY colony they were bred for low-normal blood pressures. To date, the breeding of F,, F 2 BC,(W), and BC,(S) rats has been oriented toward the measurement of the spread of blood pressures in each breeding group.
To monitor the development of blood pressure as well as to determine the efficiency of drug therapy, the blood pressure measurements of the breeding stock, the Dahl rats, as well as those maintained on antihypertensive therapy was monitored by an indirect tail cuff technique. Unanesthetized restrained rats were placed in a cage prewarmed to approximately 30°-32° C for 15 minutes, and four consecutive systolic blood pressures were recorded for each animal, and the mean systolic blood pressure calculated.
All animals used for isolated tissue work were anesthetized with 35 mg/kg sodium pentobarbital i.p., and direct systolic and diastolic blood pressures were recorded with a Statham P23AA transducer (Gould Instruments, Hato Rey, Puerto Rico) and a Beckman R611 chart recorder (Beckman Instruments, Schiller Park, Illinois), after cannulation of the femoral artery.
Drug Treatment
The breeding colonies of SHR, WKY, F,, and F 2 animals were subdivided so that half of the breeding pairs and, ultimately, the offspring received a-methyldopa, plus carbidopa, treatment via the drinking water. The a-methyldopa dosage was increased as necessitated to maintain a reduced blood pressure, from an initial 75 mg/kg/day to a maximum of 150 mg/kg at the completion of the study when the offspring were 16 weeks of age. To potentiate the central antihypertensive action of a-methyldopa, carbidodpa was administered in the drinking water at a dose of 50 mg/kg/day and was provided to all rats receiving oral a-methyldopa. On alternate days, all rats receiving oral a-methyldopa also received an i.p. injection of a-methyldopa at 100 mg/kg from 3 to 13 weeks of age and at 150 mg/ kg from 13 to 16 weeks of age. The a-methyldopa in the drinking water was stabilized with ascorbic acid, 0.5 g/liter, and EGTA, 0.5 g/liter, and since the pH of the final solution varied from 5pH to 6pH, 2% glucose was added to improve the palatability of the mixture. The control groups for the a-methyldopa-treated rats also received ascorbic acid, EGTA, and glucose. The daily fluid intake of all animals was monitored, and the drug concentrations were adjusted to maintain the appropriate dosage.
Four of the six groups of DS and DR rats (0.4% and 8% NaCl diet) were subdivided so that, from the age of 8 weeks, one-third of each group received, via the drinking water, either the converting-enzyme inhibitor MK-421 or hydrochlorothiazide. Initially, doses were 15 and 60 mg/kg, respectively, but, as in the a-methyldopa study, doses were increased at weekly intervals to maintain the systolic blood pressure of the DS rats within the normotensive range. Final drug doses at the time of sacrifice were 100 mg/kg MK-421 and 400 mg/ kg hydrochlorothiazide.
The DS and DR animals, unless otherwise stated, were sacrificed at the age of 16 weeks.
Tissue Preparation
Ring preparations of the aortas, two per animal and cut exactly to 3 mm in width, were obtained from the upper part of the thoracic aorta from the section immediately below the aortic arch and were set up for isometric force recording with use of a Beckman R611 pen recorder, a preload force of 2 g, and Grass FT03C force transducers. In this manner, we were assured that we were comparing identical sections of the aortas from the various groups of rats. Earlier studies 3 
Experimental Protocol
After the tissues were mounted by using the techniques described above, they were allowed 90 minutes before they were submitted to any drug intervention. During this recovery time, the Krebs solution was renewed every 20 minutes and the baseline force adjusted if necessary.
At the end of this 90-minute period, the tissues were exposed to 10~5 M NE, and force was allowed to develop. Exposure of the tissue to this just maximal concentration of 10" 3 M NE was repeated until a reproducible response was obtained. Then, after a recovery period of 45 minutes, the tissue was exposed to 5 mM LaCl 3 , and maximal force was allowed to develop. The tissues were then removed from the organ bath, blotted twice, and weighed with a Cahn 4100 electrobalance (Cahn Instruments, Ventron Corporation, Paramount, California). Our earlier study 3 showed that 5 mM La 3+ produced a maximal response in tissue from the SHR, and this was confirmed in our present study of SHR, WKY (Figure 1) , and related strains, and also for the DS rats. In some tissues, the response to increasing H + was determined by simply adding hydrochloric acid ( Figure 2 ). Previous studies from this laboratory 3 indicated that the greater part of the La 3+ response is due to an increase in H + concentration. 
Drugs
Statistics
The BP values are expressed as mean ± SD, but all other measurements are expressed as means ± SEM. Statistical significance was determined by use of the Student's / test (one-tailed) or analysis of variance (ANOVA). The Scheffe test of significance was used in the ANOVA procedures. Differences by the t test or ANOVA were considered to be significant if p < 0.05. The sample size (n value) is indicated in parentheses in all tables.
Data in some tables, were calculated by both an ANOVA (for multiple comparison of groups of data) as well as by Student's / test (for a comparison of two particular groups of data on which an ANOVA was to be performed). This is a statistically questionable analyzing method; 10 however, it is acceptable to simply compare two groups by the t test (such as SHR vs WKY) when such a comparison only involves these two groups and the data are not then subjected to additional Student t tests.
Linear regression and analysis of the regression line were performed with a computer program."
Results
The BP values for the SHR, WKY, F,, F 2 , BC,(W), and BC,(S) animals at 4 weeks (SHR and WKY only), 6 to 8 weeks, and 12 to 16 weeks are presented in Table  1 . At both 6 to 8 weeks and 12 to 16 weeks, the SHR had a BP that was significantly higher than that of the WKY, while the F,, F 2 , BC,(W), and BC,(S) rats at 12 to 16 weeks had a moderate BP that was not significantly different from that of the SHR at 6 to 8 weeks. The BP of the female SHR, F,, and F 2 , but not WKY rats tended to be lower than that of the male groups. Indeed, in the 12-to 16-week-old group, the BP of the female SHR, F,, and F 2 rats was significantly lower than that of their respective male counterparts (p < 0.05, Student t test). Only male rats were used for studies involving the 4-week-old SHR and WKY and for the BC,(S) and BC,(W) rats. The BP for 12-to 16-week-old Wistar and Wistar x SHR and Wistar x WKY rats are shown in Table 2 . The BP of the Wistar and Wistar x WKY (Table 2 ) rats was not significantly different from the BP of the WKY (Tables 1 and 2 ). The BP of the SHR x Wistar rat was significantly higher than that of the Wistar rat (Table 2 ), but not different from that of the SHR (Table 1) . Blood pressure values are means ± SD. Numbers in parentheses represent the number of rats in each group.
•Systolic and diastolic BPs were significantly different from corresponding WKY values (ANOVA, Scheffe's test; p < 0.05). Although there were no significant difference in the BP of 6-week-old DS and DR rats maintained on 0.4% NaCl (Table 3) , the BP of the DS groups at 16 weeks was greater than that of the age-matched DR groups maintained on 0.4%, 4.0%, and 8.0% NaCl. The BP of the DS groups increased with the increase in the percentage level of NaCl in the diet. Drug therapy with hydrochlorothiazide did not significantly influence the BP of either the DS group or the DR group maintained on 0.4% NaCl (Table 4) . However, the BP of the DS group maintained on 8% NaCl was significantly reduced while that of the DR group were not affected by hydrochlorothiazide therapy. MK-421 therapy produced a greater reduction in the BP of DS rats maintained on either 0.4% or 8.0% NaCl and also reduced the BP of the DR rat groups maintained on both 0.4% % NaCl in diet (age) (10) Blood pressure values are means ± SD. Numbers in parentheses represent the number of rats in each group. DS = Dahl salt-sensitive rat; DR = Dahl salt-resistant rat.
•Systolic and diastolic BPs were significantly different from 16-week 0.4% NaCl BPs (ANOVA; p < 0.05).
tSystolic and diastolic BPs were significantly different from corresponding DR rat blood pressure (Student ( test; p < 0.05).
and 8% NaCl. Therapy with a-methyldopa significantly reduced the BP of the SHR but did not affect the BP of the F, and WKY colonies ( Table 4) .
Analysis of the La 3+ response (Table 5) indicated that there was both a response independent of high BP, as indicated by the significant force development recorded in the WKY of all three age groups, and a response that increased as the BP of the SHR group increased with age. Thus, comparison of the 6-to 8-week-old SHR with the 12-to 16-week-old rats revealed that the La 3+ response in the 12-to 16-week group was significantly greater than the response in the 6-to 8-week group (p < 0.05). Although the La 3+ response was not significantly greater (p > 0.05, AN-OVA, Scheffe's test) in the 6-to 8-week SHR than in the WKY, F,, and F 2 , there was a divergence at 12 to 
Blood pressure values are means ± SD. Numbers in parentheses represent the number of rats in each group.
•Systolic and diastolic BPs were significantly different from those of untreated Wistar-Kyoto (WKY) rats (ANOVA, Scheffe's test; p < 0.05).
tSystolic and diastolic BPs were significantly different from those of corresponding untreated control rats (Student's / test, p < 0.05). (15) Values are means ± SEM. Numbers in parentheses represent the number of tissues studied; usually one tissue per rat was used.
•Significantly different from Wistar-Kyoto (WKY) rat (ANOVA, Scheffe's test; p < 0.05).
16 weeks when the response in the SHR was significantly greater than that in the WKY and F, (p < 0.05, ANOVA, Scheffe's test); the La 3+ response was not significantly greater than that observed in the F 2 group, however. In the F,, F 2 , and WKY animals, there was a nonsignificant trend for the La 3+ response to increase with age, and there was also a nonsignificant trend for the response to be greater in the F, and F 2 rats than in the WKY. The La 3+ response in the BC,(S) and BC,(W) rats was not significantly different from that observed in tissues from WKY rats. Comparison of tissues from male and female SHR, WKY, F,, and F 2 at both 6 to 8 and 12 to 16 weeks of age indicated that the magnitude of the La 3+ response was not sex-linked (data not presented).
The data presented in Table 5 represent data from both male and female rats, with the exception of the 4-week-old WKY and SHR, which are derived exclusively from male rats. In contrast to the results obtained from the SHR, WKY, and genetically related 
MK421 0 (9) 0 (9) 0 (9) 0 (9) rats, the La 3+ response observed in tissues from the 16-week-old DS and DR rats maintained on 0.4%, 4.0%, and 8.0% NaCl diets demonstrated a clear separation between being present in tissues from the DS rats and entirely absent, regardless of diet, in tissues from the normotensive DR rats. Furthermore, in the DS rat, the La 3 + response significantly increased (p < 0.05, ANOVA, Scheffe's test), as did the BP (Table 3) , with increasing levels of NaCl in the diet. No response to La 3+ was observed in tissues from either 6-week-old DS or DR rats maintained on the 0.4% NaCl diet, or in 12-to 16-week-old Sprague-Dawley rats on normal rat chow. Also, while chronic antihypertensive therapy with a-methyldopa significantly (p < 0.05) reduced the BP of the SHR (Table 4) , it did not significantly (p > 0.05) affect the La 3+ response observed in tissues from these rats ( Table 6 ). On the other hand, in DS rats on 8.0% NaCl antihypertensive therapy with either MK-421 or hydrochlorothiazide significantly (p < 0.05) reduced the blood pressure (Table 4 ) and eliminated the La 3 + response ( Table 6 ). Treatment of the DS rats on 0.4% NaCl with MK-421 also significantly reduced the BP (Table 4 ) and eliminated the La 3+ response (Table 6 ).
When the maximum force-developing capacity of the tissues from the various groups of rats was compared (Table 7) , it was apparent that the La 3+ response (expressed as mg force/mg wet weight of tissue) was not significantly different (ANOVA, Scheffe's test) within the groups, which indicated that it was the maximum NE response of the tissue that decreased with the increase in the BP of the animals ( Table 8 ). The data in Table 7 , as in Table 5 with the exception of the data for the 4-week-old group which are derived from male rats, represent the results derived from both male and female animals, and since there were no indications of sex-related differences in our results, the data have been pooled. One possible exception to this generalization was that comparison of the La 3+ response in the 6-to 8-week-old SHR showed that tissues from male rats developed a significantly greater force (Student's t test, p < 0.05) than tissues from Numbers in parenthesis represent the number of tissues studied; usually two tissues per rat were used. female rats. Similarly, in Table 8 , the results presented for the 6-to 8-and 12-to 16-week-old SHR, WKY, F,, and F 2 represent data derived from both male and female rats. There was no clear indication that there was a consistent difference between data derived from male vs female rats. In the 6-to 8-week-old but not 12-to 16-week-old WKY, tissues from the male rats developed approximately one-half more force to NE than did tissues from the female rat (p < 0.05, Student t 189±14 (14) 53 ±8 (13) Numbers in parentheses represent the number of tissues studied; usually two tissues per animal were used. test), whereas in the 12-to 16-week old but not 6-to 8-week-old SHR, the tissues from the female rats developed approximately two-thirds more force to NE than did tissues from the male rats.
Tissues from a group of 12-week-old Sprague Dawley (SD) rats (mean BP, 119 ± 10/87 ± 11mm Hg) did not respond to La 3+ although they developed an equivalent maximal response to NE (891 ± 92 mg force/mg tissue), as did tissues from the WKY (860 ± 49 mg force/mg tissue), and a greater maximal response than tissues from SHR, F,, or F 2 animals of an equivalent age group (465 ± 38; 718 ± 56; 653 ± 56 mg force/mg tissue, respectively). In tissues from the Wistar rat, which has a BP similar to that of the WKY rat, 5 mM La 3+ produced no response ( Figure 1 and Table 9 ); however, it is noted that there was a small (less than 20% of the NE maximum) but significant response of tissues from the Wistar rat to an increase in H + concentration (Figure 2 ). In tissues from WKY X Wistar and SHR x Wistar rats, the BP (SHR x Wistar) and strain (WKY x Wistar)-related lanthanum responses are evident ( Table 9 ). The regression analysis of the relationship between the B.P. of the rat and the magnitude of the La 3+ response, as a percent of the NE maximum is presented in Table 10 . The regression analysis for the B.P. and the maximal norepinephrine response (mg force/mg tissue) is presented in Table 11 .
The dose response curves relating the dose of La 3+ , and also the response to H + which actually represented the greater part of the tissue response to La 3+ 5 to the force produced by aortic rings (as a percent of their response to a maximal dose of NE) are shown in Figure  1 and 2 for tissues from 12-16 week old SHR, WKY and Wistar. 4 and femoral artery 5 tissue from the SHR. The response to La 3+ observed in tissues from the SHR, which often exceeded the maximum response of the tissue to NE 3 compared to only a minimal reponse in tissues from the control normotensive rat, has been interpreted to reflect an abnormality in the calciumbinding properties of the VSM cell membrane of the SHR 4 and permeability of the membrane to cations. 3 The occurrence of the La 3+ response in prehypertensive SHR has been interpreted as perhaps reflecting strain differences unrelated to hypertension, 2 while the occurrence of the unaltered response in femoral artery preparations from the limb of an SHR, which had been protected from high blood pressure by chronic occlusion of the external iliac artery, has been interpreted to reflect an inherent difference in the sensitivity of VSM from the SHR. 5 The La 3+ response produced in tissues incubated in a normal bicarbonate-phosphate or a "low" bicarbonate-phosphate-buffered Krebs solution 3 has been related primarily to a pH change that resulted from an increase in extracellular H + . However, a small direct La 3+ response, which for SHR tissues was less than 30% of the total La 3+ response, was also involved. 3 Increasing extracellular H + concentration mimicked the effect of La 3+ in aortic tissue from the SHR, and only a minimal response to H + was observed in aortic tissues from the Wistar rats. 3 The maximum response to La 3+ in the SHR occurred at a concentration of 5 mM, which corresponded to a Krebs pH of 5.2, and the maximum H + response in tissues from the SHR, WKY, and Wistar rats occurred at a H + concentration of 10 mM, which also corresponded to a Krebs pH of approximately 5.2.
3 In our present study, tissues from Wistar animals responded to 10 mM H + with a response that was approximately 17% of that observed in tissues from the SHR (Figure 2) . Thus, the lack of response to La 3+ by tissues from the Wistar rat observed in the present study (Figure 1 ) may reflect an inhibitory action of La 3+ against the H + component of the La 3+ response.
In the present study, we noted that tissues from the WKY rat, with regard to the force-producing action of La 3+ , behaved in a similar way as tissues from the SHR. On the other hand, Wistar and Wistar x WKY rats, which have a BP not different from that of WKY rats, demonstrated no, or only a very small, La 3+ response (Tables 5 and 9 ). Since in the present study we made no attempt to separate the H + component of the La 3+ response in the tissues from the various animals studied, it is conceivable that the relative contribution of the H + and the direct La 3+ response to the overall La 3+ response may vary between the strains of rats studied. Further studies would be required to elucidate this matter. The tissue response to H + , and that to La 3+ , was also present in tissues from SHR that since conception were maintained normotensive with timolol. 12 This response suggests that the membrane and/or permeability defect reflected by the La 3+ or H + response is not a secondary change developing as a result of the elevated pressure, but that it reflects a primary abnormality in the VSM of SHR which may be important for initiating an increase in vascular "tone" and elevated peripheral resistance.
In Figure 2) . Therefore, the La 3+ response (or the H + response) cannot be considered a distinguishing feature of the SHR, as clearly the normotensive WKY also have the genetic characteristics that determine the response.
Nonetheless, the results presented in Table 5 may be interpreted to indicate that, at least in the SHR but less so with the F, and F 2 animals, the La 3+ response does increase with both age and the elevation of BP. Furthermore, in agreement with a previous study from our laboratory, 12 the control of the BP of the SHR and F, from conception with antihypertensive drug therapy (in the current study, a-methyldopa) did not affect the La 3+ response; this suggests that the La 3+ response in the SHR, although also present at an early age in SHR and normotensive WKY (Table 5) , reflects a genetically determined membrane abnormality the magnitude of which greatly increases in animals that normally develop an elevated BP.
In another study from our laboratory (unpublished), we determined that, in contrast to the current study with the DS rat, hydrochlorothiazide treatment of the SHR (up to 200 mg/kg/day) failed to significantly control BP and did not affect the H + or La 3+ responses of SHR and WKY. If the F 2 data are excluded from the analysis of the younger group of animals, the magnitude of the La 3+ response correlated with the BP of the animal (Table 8) in both age groups of animals. The improvement of the correlation when the F 2 data were excluded may reflect a separation of the genes that influence the La 3+ response from those that regulate BP, although to clarify this question a much greater number of rats would need to be studied.
Whereas the data as presented in Tables 5 and 6 does give support to the hypothesis that the La 3+ response was manifested as a result of an abnormality in the VSM wall of the SHR-related rats, which increases with increasing BP, the data in Tables 7 and 8 suggest a different explanation. When the data were expressed as mg force/mg tissue, there was no significant difference in the La 3+ response when tissue from SHR were compared to those from WKY at either 6-to 8-or 12-to 16-weeks (Table 7) . Thus, in the present study, the relative increase in the La 3+ response observed in the SHR and other animals with elevated BP really reflected the decrease in magnitude of the maximum response to NE, which was apparent from the present study (Table  8 ) and also from several other studies of isolated tissues from the SHR. 13 Thus, the genetic determinant of the La 3+ responses are clearly present in the WKY, SHR, and related animals, and the magnitude of this response, normalized to mg force/mg tissue, was not significantly different when these strains were compared. Since the maximum response to NE did, however, decrease and could be correlated to the BP increase, it may therefore reflect important alterations in the coupling of the NE interaction with the alpha receptor and the cellular events leading to force development. A limitation of this interpretation is that normalization of the data to mg force/mg tissue does not take into account differences in the relative proportions of smooth muscle vs noncontractile elements, such as connective tissue and extracellular water, that may occur in the tissues obtained from the various strains of rats. Such differences may be anticipated, particularly in the older hypertensive animals, as a secondary adaptation to elevated BP.
The magnitude of the La 3+ response in the DS rat, however, increased with the level of NaCl in the diet and hence the BP. This response was absent in young prehypertensive DS rats or in adult rats in which BP had been reduced or normalized by antihypertensive drug therapy. The La 3+ response in the DS rat thus reflected a change that was secondary to the elevated BP. The significance of this La 3+ response in the DS rat, which presumably reflects alterations in the Ca 2+ -binding/permeability properties of the VSM membrane, remains to be further investigated. It is of interest to note the absence of the La 3+ response in the DR rat, since the Dahl rats are derived from a SpragueDawley source and their vascular tissues fail to respond to La 3+ (and present study). 24 -5 Genetic analysis of the responsiveness of aortic tissues to Co 2+ was carried out in SHR and DR rats as well as in F, and F 2 and backcross animals born from the mating of SHR with DR. 9 There was an autosomal locus that controlled the VSM response to Co 2+ , exhibited a partial dominant inheritance, and that also appeared to be a contributing factor to the increase in BP. The results of the present study indicate that this was not the case for the La 3+ response. We have observed (Laher and Triggle, unpublished) Rapp. 9 However, our studies have indicated that a genetic tendency for elevated BP was not the sole determining factor in the La 3+ response, since the tissues from normotensive WKY produced a sizable response.
We thus conclude that genetic factors, independent of BP, play a major role in determining the La 3+ response in the Okomoto strain of SHR and WKY rats. Similar conclusions were reported by Tanase et al., 14 who were able to segregate left ventricular hypertrophy and elevated BP in SHR-and WKY-derived rats. It is thus apparent that the choice of the control normotensive strain of rat will greatly influence the interpretation of the results and hence the significance of the findings in studies of the etiology of hypertension in the SHR.
I Laher and C Triggle thoracic aortic tissue.
Blood pressure, lanthanum-, and norepinephrine-induced mechanical response in
